[Clinical evaluation of acid-base status: Henderson-Hasselbalch, or Stewart-Fencl approach?]
Two approaches have been used in clinical evaluation the acid-base status: traditional (bicarbonate-centered) is based on the Henderson-Hasselbalch equation complemented by calculation of the anion gap, and more recent quantitative approach proposed by Stewart and Fencl. The latter method defines the three independent variables, which regulate pH. These include: the difference between the sum of charges carried by strong plasma cations and anions termed the strong ion difference - SID (decrease causes acidosis, and vice versa); the total concentration of the weak non-volatile acids [Atot] (inorganic phosphate and albumin, decrease causes alkalosis and vice versa), and pCO2. According to this approach, pH and bicarbonate are dependent variables. Their concentrations change if and only if one or more independent variables are altered.The main advantage of the Stewart-Fencl approach is the calculation of the concentration of plasma acids, which are not routinely measured. In the traditional approach, their presence is inferred from the anion gap. The correction of the value of anion gap according to the serum albumin level increases the specificity. This correction brings traditional approach closer to the Stewart-Fencl method that precisely calculates unmeasured strong anions by further adjustment of the corrected anion gap according to the serum phosphate, calcium and magnesium levels. The precise calculation of unmeasured anions is important in critically ill patients with the metabolic breakdown, where the traditional approach may overlook the presence of unmeasured anions. Consideration of the sodium-chloride difference draws the attention to acid-base disturbance caused by change of the strong ion difference.